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A process for producing dried potato mash. According to the process the potatoes are pretreated by washing, strip- 
ping and trimming, and are then disintegrated into slices or stripes which are washed in water in order *o remove free 
starch from the section surfaces. The slices or stripes are then blanched at a temperature within the range of 65-90°C and 
are cooled to each a temperature below 30°C, and are then ready-boiled in water or steam of atmospheric pressure. The 
ready-boiled potatoes are then strained by being pressed through a screen device having screen openings in the magnitude 
of 2-5mm, together constituting about 20-40 % of the total screen area. The strained potatoes are then, directly in connec- 
tion with the straining operation, spread on the upper surface of a belt drier in a porous layer having a thickness of the 
magnitude of 15-50 mm. The potato layer is then dried to reach a moisture content of 6-8 % under the influence of a wet 
stream of air which is moveable in relation to the layer, and having a dry extrance temperature below 110°C and a wet en- 
trance temperature below 85°C. The dried layer is then disintegrated into particles having a size of 2-5 mm. 
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PROCESS FOR PREPARING DRIED POTATO MASH 

The present invention relates to a process for pre- 
paring dried potato mash. 
5 Dried potato mash in the form of powder or flakes 

is widely used in large scale households as well as in 
private households for simple and quick preparation of 
potato mash ready for consumption. 

Dried potato mash has up to now been produced essen- 

10 tially in accordance with two known methods. One of those 
is the so-called add-back-process, the end product of 
which is referred to as potato mash powder, and the other 
one is the so-called roller drying process, the end prod- 
uct of which is referred to as potato mash flakes. 

15 According to the first mentioned known process, the so- 

called add-back-process, the potatoes are boiled and then 
mashed. The mashed potatoes are then mixed with potato 
mash powder which has already been dried. The mixture 
thus obtained is then dried in two to four steps for 

20 reaching a moisture content of 6-8 % in the end product 
which consists of a fine powder. The drying operation, 
which is performed in several steps, is carried out at 
a relatively high temperature level. Drying temperatures 
amounting to 180-190°C are thus usual. The mixing process 

25 requires 2,6-2,7 kg of already dried powder for 1 kg new- 
ly boiled mashed potatoes. The quantity end product ob- 
tained will maximally be about 0,2 kg powder per 1 kg 
mashed potatoes. This means that only 5,5 % finished 
product is obtained from the wet mixture supplied to 

30 the drying^ system.' The powder is thus allowed to cir- 
culate within the drying system at the average a very 
great number of times. Theoretically more than 10 % of 
the original add-back-powder remains in the system after 
25 cycles. The end product is referred to as potato mash 

35 powder. 
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According to the second one of the known processes, 
the so-called roller drying process, the potatoes are 
boiled and then mashed. The mashed potatoes are dried on 
a roller drier, resulting in an end product in the form 
5 of flakes having a water content of 6-8 %. Also in this 
process the drying operation is carried out at a rela- 
tively high temperature level, usually at a temperature 
corresponding to the temperature of saturated steam at 
a pressure of 7 bar, i.e. at about 170°C. The roll&r- 
10 drying process is a so-called direct process in which 
the product after boiling is exerted to heat treatment 
only once. The end product is referred to as potato mash 
flakes* 

Both of the known processes mentioned above have in 

15 common the fact that the potato cells are exerted to 

great termal as well as mechanical strain. This results 
in that a great number of cells will burst so that free 
starch will be present in the product. This involves a 
troublesome disadvantage in that the free starch gives 

20 rise to a gluey condition of the product when this is 

"restored", i.e. when warm liquid is added to the powder 
or the flakes in order to obtain potato mash ready for 
consumption. The higher the temperature of the liquid 
thus used the more gluey the condition of the potato 

25 mash prepared. In the use of potato mash flakes it has 
thus been found that the finished potato mash becomes 
very gluey if the temperature of the liquid used for the 
"restoring operation" exceeds 80°C. 

In order to reduce this troublesome disadvantage 

30 with the known processes it is a usual procedure to add 
an emulsifier, monoglyceride GMS (glycerol monostearate) . 
Even if it is possible by this measure to reduce to a 
certain extent the glueness, the fact still is that 
potato mash powder and potato mash flakes produced ac- 

35 cording to the methods mentioned above, when being 
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"restored" will give rise to potato mash of a non-wanted 
degree of gl ueness . 

An other troublesome disadvantage characteristic for 
potato mash powder and potato mash flakes produced ac- 
5 cording to methods mentioned above is that smell and 
taste to a too high extent have been found to diverge 
from so-called homecooked potato mash which has been pro- 
duced from cooking potatoes of a good quality. One reason 
which to a considerable extent contributes to impaired 

10 smell and taste of the end product is the harsh heat 
treatment to which the potatoes are exerted during the 
drying operation as well in the so-called add-back-pro- 
cess as in the so-called roller drying process. Another 
reason which contributes to impaired taste of the end 

15 product is the different additives which for different 
reasons are added during the production process, e.g. 
the emulsifier added in order to decrease the ability 
of glueness, and different kinds of anti oxidizi ng agents 
which are added in order to protect the product as well 

20 during the drying procesis as later during storing, and 
which may consist of one or'several of S0 2 » BHA, BHT and 
a herb extract referred to as AR. 

The concurrent factors specified above have so far 
resulted in that potato mash powder and potato mash 

25 flakes produced by the known processes mentioned above 
are impaired by troublesome disadvantages with respect 
to consistency as well as relating to smell and taste 
of the ready-prepared patato mash. 

The object of the present invention is to provide 

30 a process whichs renders possible mass production of 

dried potato mash which does not have the disadvantages 
mentioned above, and in which the need of additives is 
eliminated or decreased to a great extent, and which 
renders possible the restoration at a higher tempera- 

35 ture than what is possible with the known products 
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without risk for glueness, and in which consistency as 
well as smell and taste of the ready-prepared potato 
mash very closely resembles with the consistency, taste 
and smell of "home-made" potato mash. Still an object of 
5 the invention is to provide a process which involves a 
lenient treatment of the raw material as well from mech- 
anical as from termal point of view and which is energy- 
saving. 

The objects specified above are obtained by a. pro- 
10 cess having the characteristic features specified in the 
appended claims. 

The process according to the invention will be ex- 
plained in greater detail in the following by an exemp- 
lifying description, describing* step by step the measures 
15 to be taken for carrying out the process according to the 
invention. 

The measure first to be taken when the process ac- 
cording to the invention shall be carried out is to have 
the quantity of potatoes which shall be treated, washed, 

20 inspected, stripped and trimmed, i.e. have the potatoes 
treated by cutting away parts on separate potatoes that 
may be defective, said operation being carried out in a 
conventional manner. The quantity of potatoes thus stripp- 
ed and trimmed is then disintegrated into slices or strips 

25 by using a conventional cutting machine. The slices or 
strips are then washed in water in order to remove the 
starch which has been detached on the surfaces during 
the cutting operation. The sliced or stripped and washed 
potatoes are then blanched, i.e. are subjected to heat 

30 treatment in water or steam, at a temperature of 65-90°C 
during 10-20 minutes. The blanching is usually carried 
out at a temperature of 75-80°C during a time of 15 min- 
utes. 

After the blanching operation the potatoes are cool- 
35 ed to a temperature below 30°C. The cooling operation can 
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be carried out by means of water or by using a combina- 
tion of air and water, the cooling time amounting to 10- 
20 minutes. Cooling of the potatoes to 22-25°C and a 
cooling time of about 15 minutes are values that are 
5 commonly used. 

When the cooling operation has been carried out the 
potatoes are transferred to a steam boiler in which the 
potatoes are ready-cooked in saturated air under atmos- 
pheric pressure. The time required for the ready-boiling 

10 varies depending on variety of potatoes, dry content, 
season and the dimensions of the slices or strips into 
which the potatoes have been disintegrated. As an ex- 
ample it may be mentioned that Bintje potatoes have been 
ready-boiled by using a boiling time between 18-30 minutes 

15 The steps of treatment described so far correspond 

to the steps of treatment used also in the initially de- 
scribed processes for producing potato mash powder and 
potato mash flakes. The process according to the inven- 
tion differs, however, from the processes previously 

20 known in this area by the combination of steps which will 
be described in more detail in the following. 

When the potatoes thus in the manner described above 
have been ready-boiled, the potatoes are disintegrated 
by being strained through a screen device. The straining op- 

25 eration may thus be carried out by pressing the potatoes 
by means e.g. of a rotating cylinder through a wire mesh 
of plastics or from steel wire or through a perforated 
plate in which the dimensions of the screen plate open- 
ings range to 2-5 mm, the total area of the screen plate 

30 openings amounting to about 20-40 % of the total area of 
the screen surface. Said size of the screen plate open- 
ings-together with the total area of the screen plate 
openings in relation to the screen surface has proved 
to result in a particle size of the passed potatoes, 

35 which advantageously contributes to the porosity of 
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the potatoes which is required for the continued dry- 
ing operation, A screen device having a screen surface 
of perforated plate including screen plate openings hav- 
ing a diameter of 2,5 mm and a total opening area of 
5 about 30 % of the total screen surface has proved to 
give a good result. 

The potatoes which have been ready-boiled and 
strained in the manner described above shall then be 
subjected to a drying operation, and in order to fa-. 

10 cilitate and promote this operation the strained po- 
tatoes shall, according to the invention, directly in 
connection with the straining operation be spread on a 
drying bed in a porous layer having a thickness of the 
magnitude of 15-50 mm, preferably a layer having a 

15 thickness of 25-35 mm. In this operation it is import- 
ant that the transfer from the steam boiler via the 
straining machine to the drying bed in the dryer is 
effected with a minimum loss in temperature. For carry- 
ing out the drying operation it is preferred to use a 

20 belt drier including an endless, driven conveyor belt, 
the upper surface of which forming said drying bed. For 
rendering possible during this operation to transfer 
the strained potatoes at a minimum temperature loss, 
the end of the conveyor belt is preferably disposed 

25 directly under the straining machine, so that the 

strained potatoes are transferred to the upper surface 
of the drier belt by falling freely a distance that is 
as short as possible. The short fall which preferably 
should not exceed 150 mm, is also important in order to 

30 obtain a porous and loose layer of strained potatoes on 
the belt. 

The spread potato layer is then dried for reaching 
a moisture content of 6-8 % under the influence of a 
wet stream of air which is moveable with respect to the 
35 layer, the temperature of said stream of air being care- 
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fully controlled to have a dry input temperature below 
110°C and a wet input temperature below 85 C. As pre- 
viously mentioned the drier preferably consists of a 
drier belt, wherein the belt may consist of perforated 
5 steel plate or a wire mesh made of plastics or of steel. 
From the aspect of cleaning and maintenance it is pre- 
ferred to use belts of perforated steel plate. In a 
drier of this kind the drying operation is carried out 
by blowing heated wet air alternately from the under 
10 side and from above through the belt and the stuff to 
be dried. 

The drier belt may also consist of a non-perforated 
steel belt, the drying operation being carried out by 
blowing heated, wet air along the belt, above as well 

15 as under the belt. In this case the temperature of the 
air to be blown under the belt should be 5-20°C higher 
than the temperature of the air to be blown on the up- 
per side of the belt. 

A careful control of the dry temperature as well 

20 as the wet temperature of the drying air is an import- 
ant feature of the present invention. An appropriate 
control of the dry and wet temperatures of the drying 
air is thus one of the conditions necessary to obtain 
a favourable end product. According to the invention 

25 a basic condition thus is that neither the dry nor the 
wet temperature of the drying air should be allowed to 
amount to such a value that the cells are damaged re- 
sulting in leakage of free starch. As previously men- 
tioned the temperatures have thus been maximized so that 

30 the dry temperature is kept below 110°C and the wet 
temperature is kept below 85 C. 

According to a preferred embodiment the tempera- 
tures of the wet drying air are controlled so that the 
dry temperature is kept between 90°C and 110°C during 

35 the first half of the drying operation, and is then 

allowed to drop to 70°C during the second half. At the 
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same time the wet temperature should be kept between 
60°C and 80°C during the first half of the drying oper- 
ation, and is then allowed to drop to 50°C during the 
second half. 

5 It has been found possible to obtain a favourable 

result also by controlling the drying air temperature 
so that the dry temperature is kept at 100°C - 105°C 
during the entire drying operation, and the wet tempera- 
ture is kept at 80°C during about 60 % of the initial 

10 drying operation, and is then allowed to drop to about 
70°C- In the last mentioned embodiment the thickness 
of the layer of potatoes was about 35 mm and the time 
of drying 18-20 minutes. 

In all the cases the drying .operation is carried 

15 through in such a way, that the moisture content after 
having finished the drying operation amounts to 6-8 % 9 
and the time of drying required in order to obtain this 
result varies between 15 and 30 minutes. As should appear 
of the embodiment described above it is possible to con- 

20 trol the temperature of the drying air in several dif- 
ferent ways without departing from the invention. It is 
preferred, however, to control the dry temperature as 
well as the wet temperature so that said temperatures 
are kept somewhat lower at the end than at the start 

25 of the drying operation, which i.a. also involves ad- 
vantages from the aspect of energy saving. 

When the dry product leaves the drier it consists 
of a porpous cake which rather easily may be disinte- 
grated. The disintegrating operation is advantageously 

30 carried out in a so called finger mill or between two 
rolls, or in a combination of both. The piece size of 
the disintegrated product should be between 2-5 mm. 

The process according to the invention is parti- 
cularly advantageous thanks to the fact that the mech- 

35 anical as well as the termal action to which the product 
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is subjected during the process is mild, which results 
in that no cells or a very small number of cells are da- 
maged so that it causes leakage of free starch. The re- 
latively low dry temperature combined with the high wet 
5 temperature results in that the product is surrounded 
by a mixture of steam and air, which in turn results in 
a low susceptabil ity to oxidation during the drying ope- 
ration. At the same time an advantage is obtained in that 
colour, taste and smell are affected to a considerably 

10 lower extent than is the case in the processes previous- 
ly known. The mild treatment to which the product thus 
is subjected in the process according to the invention 
further results in the elimination of the need of emul- 
sifier (MSG). The need of anti -oxidation additives also 

15 decreases. It is probably enough to add an extract of 
herbs. 

The preparation of a portion of potato mash ready 
for consumption by using dried potato mash produced ac- 
cording to the invention is suitably effected by making 

20 the measured quantity of water and milk added with a 
knob of butter or margarine together with condiment 
(salt and pepper) boil in a saucepan. The measured 
quantity of dry product is added to the boiling liquid 
which is then kept boiling during additionally about 

25 2 minutes, after which the saucepan is removed from the 
source of heat. Ater 3-5 minutes the liquid has been ab- 
sorbed by the product and the potato mash thus obtained 
is ready to be served. 

Still another advantage of the process according 

30 to the invention thus is, that the product can be re- 
stored in boiling water, which means a high serving 
temperature. In spite of the fact that the product is 
restored in boiling water it does not become gluey. 
With respect to taste, colour and consistency, potato 

35 mash prepared by using the product obtained according 
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to the invention becomes very similar to "home-cooked" 
potato mash. 
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CLAIMS 

1. Process for production of dried potato mash in 
which the potatoes, after pretreatraent by washing, 

5 stripping and trimming that might be necessary, are 
disintegrated into slices or strips, which are then 
washed in water to remove free starch from the section 
surfaces, after which the slices or strips thus treated 
are blanched at a temperature within the range of 65- 
10 90°C, cooled to a temperature below 30°C and then are 
ready-boiled in water or steam at atmospheric pressure 
characterized in 

- that the ready-boiled potatoes are disintegrated 
by being strained through a screen device, 

15 - that the strained potatoes directly in connection 
to the straining operation are spread on a drying bed 
in a porous layer having a thickness of the magnitude 
15-50 mm, preferably 25-35 mm, 

- that the spread potato layer is dried to reach a 
20 moisture content of 6-8 % under the influence of a wet 

stream of air which is moveable with respect to the 
layer and having a dry starting temperature below 
110°C and a wet starting temperature below 85°C and 

- that the dried layer then is disintegrated into 
25 a particle size of the magnitude 2-5 mm. 

2. Process according to claim 1 character- 
ized in that the ready-boiled potatoes are strain- 
ed by being pressed through a screen device having screen 
openings being sized about 2-5 mm, together represent- 

30 ing about 20-40 % of the total screen area. 

3. Process according to claim 1 or claim 2 char- 
acterized in that the ready-boiled potatoes 
are strained by being pressed through a screen device 
having screen openings with a diameter of about 2,5 mm, 

35 the total area of which constituting about 30 % of the 
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total screen area* 

4. Process according to any of claims 1-3 char- 
acterized in that the strained potatoes direct- 
ly after the completion of the straining operation are 

5 spread on the surface of a propelled conveyer belt in- 
cluded in a drying device, in a layer having the thick- 
ness mentioned. 

5. Process according to claim 4 character- 
ized in that the strained potatoes are transferred 

10 to said conveyor belt by falling freely, the height of 
fall being less than about 150 mm. 

6. Process according to any of claims 1-5 char- 
acterized in that the temperature of the drying 
air is controlled so that at least its wet temperature 

15 is lower at the exit end of the drier than at its en- 
trance end. 

7. Process according to any of claims 1-6 char- 
acterized in that the temperature of the drying 
air is controlled so that its wet temperature as well as 

20 its dry temperature is lower at the exit end of the drier 
than at its entrance end. 

8. Process according to any of claims 1-7 char- 
acterized in that the temperature of the drying 
air is controlled so that the dry temperature during the 

25 first half of the drying operation is kept between 90°C 
and 110°C S and than successively is allowed to decrease 
to about 70°C, and that the wet temperature is kept 
within the limits 60°C-85°C during the first half of 
the drying operation and then is allowed to sink to 

30 about 50°C. 

9. Process according to any of claims 1-6 char- 
acterized in that the temperature of the drying 
air is controlled so that the dry temperature during the 
entire drying operation is kept within the limits 100°C- 

35 105°C, and its wet temperature is kept at about 80°C 
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during about 60 % of the drying operation and is then 
allowed to sink to about 70°C. 
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